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WHAT IS CLAIMED IS: 

1. The present invention lelates to compounds of the following chemical formula: 

5 wherein Rl is hydrogen, Ci-g alkyl or C2-6 alkenyl wherein said alkyl and alkenyl groups are optionally 
substituted with one to six halo, C3-6 cycloalkyl, -SR5, -S0R5, ^C)2R5, -S02CH(Ra)(Rb), -0R5, - 
N(R^)2» aryl» heteroaryl or heterocyclyl wherein said aryl, heteroaryl and heterocyclyl groups are 

optionally substituted with one or two substitutents independently selected from the group consisting of 
Ci-6 alkyl, halo, hydroxyalkyl, hydroxy, alkoxy and keto; 
10 R2 is hydrogen, Ci^ alkyl or C2-6 alkenyl wherein said alkyl and alkenyl groups are optionally 

substituted with one to six halo, C3-6 cycloalkyl, -SR5, -S0R5, -SC)2R5. - -S02CaH(Ra)(Rb), -ORS, - 
N(R5)2, aryl, heteroaryl or heterocyclyl wherein said aryl, heteroaryl and heterocyclyl groups are 

optionally substituted with one or two substitutents independently selected from the grou p consisting of 
Ci-g alkyl, halo, hydroxyalkyl, hydroxy, alkoxy and keto; 
15 or Rl and R2 can be taken together with the carbon atom to which they are attached to form a C3-8 

cycloalkyl or heterocyclyl ring wherein said ring system is optionally substituted with one or two 
substituents independently selected from the group consisting of Ci-6 alkyl, hydroxyalkyl, haloalkyi, or 

halo; 

20 R3 is hydrogen, Ci-6 alkyl or C2-6 alkenyl wherein said alkyl and alkenyl groups are optionally 
substituted with C3-6 cycloalkyl or one to six halo; 

R4 is hydrogen or Ci-6 alkyl substituted with 1-6 halo; 

25 D is aryl or heteroaryl, wherein said aryl or heteroaryl group, which may be monocyclic or bicyclic, is 
optionally substituted on either the carbon or the heteroatom with one to five substituents independently 
selected from the group consisting of Ci-S alkyl, haloalkyl, halo, keto, alkoxy, -SR^ -OR^, N(R^)2, - 
S02R5» and -S02Ra; 
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E is aryl or heteroaryl, wherein said aryl or heteroaryl group, which may be monocyclic or bicyclic, is 
optionally substituted on either the carbon or the heteroatom with one to five substituents independentiy 
selected from the group consisting ofCi^alkyl,haloalkyl, halo, keto,alkoxy, -SR^ -OR^ N(R^, - 
S02R5»and-S02Ra; 

5 

Each G is independentiy Ci-6 alkyl, Ci-6 alkyloxy, aryl. heteroaryl, C3-8 cycloalkyl, heterocyclyl, -0-, 
NR^, S(0)m, or carbonyl wherein said groups are optionally substituted on either the carbon or the 
heteroatom with one to five substituents independently selected from the group consisting of Ci-g alkyl, 
halo, keto, haloalkyl, hydroxyalkyl, -0R5, -NHS(0)2R5, -SOmR^, -SOmN(Ra)(Rb), .C(Ra)(Rb)OH, , 
10 heterocycyl, aryl or heteroaryl; 

r5 is hydrogen, Ci-6 alkyl, aryl, aryI(Ci^)alkyl, heteroaryl, heteroaryl(Ci^)allcyl, Cs-gcycloalkyl, C3- 
8cycloalkyl(Ci-4)alkyl, or heterocyclyl(Ci-4)alkyl wherein said groups can be optionally substituted 

with one, two, or three substituents independentiy selected from the group consisting of halo, alkoxy, 
15 cyano, -NRa or -SRa or -SOmR^; 

Ra is hydrogen or Ci^ alkyl which is optionally substituted with one, two, or three substituents 
independentiy selected from the group consisting of halo and -0R5; 

R1> is hydrogen or Ci-6 alkyl which is optionally substituted with one, two, or three substituents 
20 independentiy selected from the group consisting of halo and -0R5; 

or Ra and Rb can be taken together with the nitrogen atom to which they are attached or are between 
them to form a C3-8 heterocyclyl ring which is optionally substituted with one or two substituents 
independentiy selected from the group consisting of Ci-6 alkyl, halo hydroxyalkyl, hydroxy, alkoxy and 
25 keto; 

m is an integer from zero to two; 
n is an integer from one to three; 

or a pharmaceutically acceptable salt, stereoisomer or N-oxide derivative thereof. 

30 

2. The compound of Claim 1 wherein Rl and R2 can be taken together with the 
carbon atom to which they are attached to form a C3.8 cycloalkyl ring wherein said ring system is 
optionally substituted with one or two substituents selected from the group consisting of Ci-6 alkyl and 
halo. 

35 
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3. The compound of Claim 2 wherein R3 is Ci-6 alkyl which is optionally 
substitated with one to six halo. 

4. The compound of Claim 3 wherein R3 is n-propyl, isobutyl, 2-fluoro-2- 
5 methylpropyl, 2-trifluoromethylpropyl, 3-fluoro-2-(2-fluoromethyl)propyI, 2.2-difluoroethyl, 2.2- 

difluoropropyl, 3,33-trifluoropropyl, or 2,2-dichloroethyl. 

5. The compound of Claim 2 wherem R4 is difluoromethyl. 2,2-difIuoroethyl, 
trifluoromethyl or 333»2,2-pentafluoroethyl. 

10 

6. The confound of Claim 5 wherein D is phenyL 

7. The compound of Claim 6 wherem E is phenyl or heteroaryL 

15 8. The compound of Claun 7 wherein each G is independently Ci^ alkyl, C3-8 

cycloalkyl or SOmCH(Ra)(Rb). 

9. The compound of Claim 1 which is: 
l.[4'-[(lS)-l-[[(lS)-l-[[(l-K:yanocyclopropyl)amino]carbonyl]0-fluoro-3-methylbuty^^ 

20 trifluoroethyl][l,r-biphenyl]-4-yl]- cyclopropanecarboxyUc acid; 

N^<l-cyanocyclopropyl)-N'^-{(lS)-2a-difluoro-l-{4'-[l-(carboxy)^^^ 
leudnamide; 

25 iV^l-cyanocyclopropyl)-N^-{(lS)-2,2-difluoro.l-{441-<ca^^ 
fluoro-L-leucinamide; 

l_[2-[4~[(15)-l-[[(lS)-l-[[(l-<;yanocyclopropyl)amino]carbonyl]-3-fluoro-3-methylbu^ 
trifluoroethyl]phenyl]-4-thiazolyll-cyclopropanecarboxylic acid; 

30 

l-[[4L[(i5)-i-[[(iS)-l-[[(l-cyanocyclopropyl)a3nino]carbonyl]-3-methylbutyl]an^ 
difluoroethyl][ia-biphenyll-3-yl]methyl]-cyclobutanecarboxyUcacid; 

4*-[(15)-l-[[(15)-l-[[(l-cyanocyclopropyl)amino]carbonyl]-3-fluoro-3-methylbutyy 
35 trifluoroethyl]-a,a-dimethyl-[l,l'-biphenyl]-4-propanoic acid; 
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l-[4-[(15)-l-[[(15)-l-[[(l-cyanocyclopropyI)aiiuno]carbonyl]-3-ii^^ 
trifluoroethyl] [ 1 , l'-biphenyll-4-y 1] -cyclopropanecarboxylic acid; 

5 l-[4-[(15)-l-[[(15)-l-[[(l-cyanocyclopropyl)amino]carbonyl]-3^^^ 
trifluoroethyl] [1 ,l-biphenyl]-3-yl]- cyclopropanecarboxylic acid; 

4-[(15)-l-[[(lS)-l-[[(lK:yanocyclopropyl)amino]carbonyI]-3-fluoro-3-meA^ 
trifluoroethyl]-a-inethyl-[l, 1 -biphenyl]-4-acetic acid; 

10 

4'-[(15)-l-[[(liS^-l-[[(l-cyanocyclopropyl)anMno]carbonyl]-3-fluoro-3-iiie&^ 
tri£luoroethyl]-cc,a-diinethyi-[U-biphenyl]-4-aceticacid; 

l-[4-[(lS)-l-[[(15)-l-[[(l-cyanocyclopropyl)amino]carbonyl]-3-fluoro-3-me%^ 
15 trifluoroethyl][l,r-biphenyl]-4"yl]-cyclopropaneacetic acid; 

l-[4-[(lS)-l-[[(lS)-14[(l-^yanocyclopropyl)amino]carbonyl]-3-methylbuty^^ 
trifluoroethyl][l,r"biphenyl]-4-yl]-cyclopropanecarboxylic acid; 

20 l-[44(lS)-l-[[(lS>l-[[(l-cyanocyclopropyl)aniino]carbonyl]butyl]anu 
biphenyl]-4-yl]-cyclopropanecarboxylic acid; 

4-[(liS)-l-[[(15)-l-[[(l-cyanocyclopropyl)amino]carbonyl]-3-fluo 
trifluoroethyl]-[l,l'-bq)henyl]-4-acetic acid; 

25 

iV^-(lK:yanocyclopropyl)-4-fluoro-Ar^-((lS)-2,2,2-trifluoro-l-{4^ 
e&yl)-Lrleuciiiainide; 

or a phantiaceutically acceptable salt, stereoisomer or N-oxide derivatives thereof. 

30 

10. A pharmaceutical composition comprising a compound according to any one 
of claims 1 to 9, or a pharmaceutically acceptable salt, stereoisomer or N-oxide derivatives 
thereof, and a pharmaceutically carrier. 
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11. The use of a compound of any one of claims 1 to 9, or a pharmaceutically 
acceptable salt, stereoisomer or N-oxide derivatives thereof, in the preparation of a medicament useful 
for the treatment of: osteoporosis, glucocorticoid induced osteoporosis, Pagef s disease, abnormally 
increased bone turnover, periodontal disease, tooth loss, bone fractures, rheumatoid arthritis, 

5 osteoarthritis, periprosthetic osteolysis, osteogenesis imperfecta, atherosclerosis, obesity, chronic 
obstructive pulmonaiy disease, metastatic bone disease, hypercalcemia of malignancy or multiple 
myeloma in a mammal in need thereof a therapeutically effective amount of a compound according to 
Claim 1. 

12. A pharmaceutical composition comprising a compound of any one of claims 
10 1 to 9, or a pharmaceutically acceptable salt, stereoisomer or N-oxide derivatives thereof, and another 

agent selected from the group consisting of: - an organic bisphosphonate, an estrogen receptor 
modulator, an estrogen receptor beta modulator, an androgen receptor modulator, an inhibitor of 
osteoclast proton ATPase, an inhibitor of HMG-CoA reductase, an integrin receptor antagonist, or an 
osteoblast anabolic agent, a Nonsteroidal anti-inflammatory drug, a selective cyclooxygenase-2 
15 inhibitor, an inhibitor of mterleukin-1 beta, a LOX/COX inhibitor and the pharmaceutically 
acceptable salts and mixtures thereof. 

13. The use of a compound of any one of claims 1 to 9, or a pharmaceutically 
acceptable salt, stereoisomer or N-oxide derivatives thereof, and another agent selected from the 
group consisting of: an organic bisphosphonate, an estrogen receptor modulator, an androgen receptor 

20 modulator, an inhibitor of osteoclast proton ATPase, an inhibitor of HMG-CoA reductase, an mtegrin 
receptor antagonist, an osteoblast anabolic agent, a Nonsteroidal anti-inflammatoiy drug, a selective 
cyciooxygenase-2 inhibitor, an inhibitor of interleukin-l beta, a LOX/COX inhibitor and the 
pharmaceutically acceptable salts and mixtures thereof, in the preparation of a medicament useful for 
the treatment of: osteoporosis, glucocorticoid induced osteoporosis, Pagefs disease, abnormally 

25 increased bone turnover, periodontal disease, tooth loss, bone fractures, rheumatoid arthritis, 
osteoarthritis, periprosthetic osteolysis, osteogenesis imperfecta, atherosclerosis, obesity, chronic 
obstructive pulmonary disease, metastatic bone disease, hypercalcemia of malignancy or multiple 
myeloma in a manounal in need thereof. 
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